The Wijma Delivery Expectancy/Experience Questionnaire (W-DEQ) is a widely accepted approach to measuring fear of childbirth and is available in two versions: antenatal (version A) and postnatal (version B). The aim of this study was to develop the Japanese W-DEQ version B and confirm its validity and reliability among Japanese women. A self-administered questionnaire incorporating the translated Japanese W-DEQ (JW-DEQ) version B and the anxiety subscale of the Hospital Anxiety and Depression Scale (HADS) was distributed to Japanese mothers at two days postpartum. Of the 246 women recruited, 231 who completed the questionnaire at two days postpartum were analyzed. An exploratory factor analysis of the JW-DEQ version B revealed four factors: fear, lack of positive anticipation, isolation and riskiness. The JW-DEQ version B exhibited a positive correlation with the HADS anxiety subscale (r = 0.34, p < 0.001). The Cronbach's α value derived from the total 33 items was 0.95. This study provides evidence of the factorial, concurrent validity and the internal consistency of the JW-DEQ version B. However, a further study involving participants from different demographic groups will be required.
Introduction
Women may have both positive and negative recognition giving birth. A negative experience caused by fear during birth (postnatal fear of childbirth) [1] includes concern about pain, unexpected complications such as a difficult course of labour, emergency Caesarean section, isolation during labour and loss of control [2] . Women are afraid of pain and the uncertainty of the delivery process (fear), leading to worry about being in an uncontrollable situation and alone (isolation), which can lower their confidence and evoke a sense of failure [2] .
Another concern is the possible risks to their own health, such as bleeding or obstetric interventions, or to the health of their child, for example, physical injury or severe distress (riskiness) [3] .
When women experience severe fear during birth, childbirth is often described as "being in an unavoidable situation without return, which was demanding for both control and loss of control" or as an "uncontrollable situation not in agreement with the expectation", which generates a long term negative memory of the birth experience [3] . Such women are more likely to exhibit emotional irritability and may have postnatal traumatic stress symptoms [4] . These women suffer involuntary flashbacks of the traumatic birth (Intrusion) in their daily life or have nightmares related to birth, making them try to avoid situations or thoughts that remind them of the birth [5] . In addition, they might also experience difficulty recalling key features (alterations in arousal) and have a persistent negative feeling about themselves and others [5] . Furthermore, it has been reported that women who had a negative and traumatic experience of childbirth are reluctant to have another child [6] . Therefore, assessing mothers' experience of "fear of birth" in the early stage of the postpartum period and providing appropriate support are very important for life after discharge from the hospital.
One of key factors in severe fear of childbirth is an "abnormal course of delivery", such as an emergency Caesarean section, vacuum delivery, induced delivery or foetal distress during labour, all of which increase postnatal fear of childbirth [7] . Another key factor might be a severe fear of childbirth during pregnancy. The present authors examined the association between antenatal and postnatal fear of childbirth, taking birth related factors (duration of labour, instrumental delivery and emergency Caesarean section) into account by means of Structural equation modelling (SEM) [8] . The results revealed that antenatal fear of childbirth was the most significant predictor of postnatal fear of childbirth (Primiparas: β = 0.58, p = 0.002; Multiparas: β = 0.62, p < 0.001). Because there are only a few cases of emergency Caesarean section in the study, we are unable to prove that antenatal fear of childbirth is the most significant predictor. However, our findings demonstrated that pregnant women who are severely afraid of the upcoming childbirth are more likely to consider their childbirth experiences more frightening than others, even when the course of delivery is normal [8] .
Thus, the result indicated that it may be essential to identify and support pregnant women with severe fear of childbirth in order to reduce the risk of emo-tional disorders during the postnatal period [8] . Assessing postnatal fear of childbirth would not only be helpful for early detection of a negative birth experience caused by abnormal delivery but also for evaluating antenatal and intrapartum midwifery care in clinical settings.
Because of the lack of a Japanese scale that can assess both antenatal and postnatal fear of childbirth, we began developing validated Japanese scales in 2011. The Wijma Delivery Expectancy/Experience Questionnaire (W-DEQ) [1] , which has been validated in English, Italian and Turkish besides the original Swedish version, is widely used in several countries [9] [10] [11] . The W-DEQ comprises two versions: version A, which assesses antenatal fear of childbirth (expectations), and version B, which assesses postnatal fear of childbirth (experience) [1] . To the best of our knowledge, the W-DEQ version B is a validated and reliable measure in other language versions [9] [10] [11] . The scale demonstrates high concurrent validity, a significant correlation with anxiety, depression and neuroticism [9] [11], as well as high internal consistency (Cronbach's α = 0.87) [1] [9] . However, most researchers use the W-DEQ version B without examining its factor structure because they consider that the psychometric structure of version A and B is homogenous (fear, lack of anticipation, isolation and riskiness) due to the items being identical [1] [11] . Only one study [12] contained a factor analysis that revealed the six factor structure of the Turkish W-DEQ version B (concerns about pain, lack of positive behaviours, loneliness, lack of positive feelings, concerns about childbirth and concerns about the baby) [1] .
Because no previous study examined the psychometric aspects of the Japanese W-DEQ version B, information concerning the validation of the scale would provide more evidence that the W-DEQ can serve as a standard measure.
The aim of the present study was to develop the Japanese W-DEQ version B and explore its validity and reliability among Japanese women.
Methods

Translation and Comprehensiveness
We translated the W-DEQ version B into Japanese in accordance with the guidelines presented by Wild et al. (2005) [13] . First, forward translation from the original Swedish into Japanese was made by a qualified translator, who is a native Japanese proficient in the Swedish. The appropriateness of the translated text in a Japanese cultural context was then discussed by the Japanese researchers, who have a midwifery background. If any reformulation was deemed necessary, the forward translator was requested to revise the item in question. Second, back translation from Japanese into Swedish was made by two different Japanese translators who are also proficient in the Swedish language. The researchers then examined the similarity between the original and back-translated Swedish versions to determine the accuracy of the translation. Third, a pilot test was conducted to explore possible alternative formulations, as well as confirm the understand ability of the scale and the accuracy of its interpretation. Ten pregnant women who were 37 gestational weeks at an obstetric clinic in Tokyo were asked to fill in the questionnaire (July, 2011). The total time required to fill in the scale ranged between three and seven minutes. Finally, the researchers asked the original author for approval of the translation process and the final JW-DEQ version B.
Study Protocol
The present study was conducted in parallel with the translation of the JW-DEQ version A [14] . Healthy Japanese women at 37 gestational weeks were recruited between July and November 2011 at an obstetric clinic in Tokyo. The clinic only provides delivery without anaesthesia. Women can choose their preferred birth position during labour. The exclusion criteria were; inability to understand Japanese, teenagers and women hospitalised due to a major complication, who require special ethical consideration. Cases of planned Caesarean section were excluded because the original W-DEQ is not suitable for women who did not experience labour. Two hundred and forty six women were invited to participate by a researcher (M.T.) at the outpatient department. A total of 240 agreed and filled (97%) in the first questionnaire at 37 weeks gestation [14] . Sociodemographic information including age, educational background, in addition to medical information such as a history of mental disorders, complications during pregnancy (pregnancy-induced hypertension, threatened premature labour and placenta praevia) and foetal anomalies (intrauterine growth restriction and foetal malformation) were collected from their medical record. On the second day postpartum the participants were given another questionnaire by the researcher (M.T.) to assess the validity and reliability of the JW-DEQ version B. With regard to subjective birth experiences, as most women synthesize their childbirth experiences on around the third day after delivery when they recover from the physical fatigue caused by childbirth [15] , the authors considered the third day to be the best time to ask the mothers to fill in the questionnaire. A maximum of 15 minutes was required to fill in the first questionnaire, including the psychological scales to examine the validity of the W-DEQ version A [14] . The time required for the second questionnaire was five minutes.
Psychometric Measures
JW-DEQ Version B
Postnatal fear of childbirth (experience) was assessed by the JW-DEQ version B
[1] [14] , which comprises 33 items rated on a six-point scale; "Not at all" (0) to "Extremely" (5) . The total score ranges from 0 to 165. Higher scores show a greater degree of fear, with scores over 85 indicating severe fear of childbirth [1] . The Cronbach's α value was 0.95 as stated by Wijma et al. (1998) [1] .
The Hospital Anxiety and Depression Scale (HADS)
General symptoms caused by dysphoric mood were assessed by the Hospital Anxiety and Depression Scale (HADS) [16] [17] . The HADS comprises 14 items with two subscales: the anxiety subscale (seven items) and the depression subscale (seven items). The HADS is a valid and reliable measure for assessing gen-eral anxiety and depression without considering physical symptoms [16] , which might be due to hormonal change during the postnatal period. As the HADS contains less items for assessing anxiety and depression than other validated measures such as the Spielberger State Trait Inventory (STAI, 20 items) [18] , the authors decided to use it in order to minimize the effort required by the mothers at early postpartum. The items in each subscale were on a four-point scale ranging from "strongly disagree" (1) to "strongly agree" (4) yielding possible scores from seven to 28, with a higher score indicating a greater level of general anxiety and depression. Because fear is defined as "the unpleasant emotional state consisting of psychological and psychophysiological responses to a real external threat or danger [19] ", fear and anxiety are similar in meaning. Therefore, it can be hypothesized that the JW-DEQ version B has a moderate correlation with the HADS anxiety subscale. In this study, the HADS anxiety subscale was used for concurrent validation. The Cronbach's α was 0.73 for the anxiety subscale in the present study.
Statistical Analysis
A minimum sample of 165 women is required to provide the necessary five to ten cases per item for an exploratory factor analysis (EFA) [20] . The factor structure of the total number of items was explored by means of EFA and the robust maximum likelihood estimation procedure employed. Firstly, the factors with eigenvalues above one were identified by means of scree plots. Secondly, a promax rotation was performed.
The total and factor scores of the JW-DEQ version B and the HADS subscale scores were correlated by means of the Pearson product-moment correlation coefficients (concurrent validity). The correlation coefficient (r) scores were classified as weak (0.10 -0.29), moderate (0.30 -0.49), or high (0.50) [21] . The Cronbach's α coefficient was calculated (internal validity) and 0.7 was set as a minimum criterion for acceptance [22] . All tests were two-tailed and P-values of 0.05 were deemed statistically significant. The SPSS version 22.0 was used for analyses.
Ethical Approval
The study was approved by the Ethics Committee of the Graduate School of Medicine at the University of Tokyo, Tokyo, Japan (No. 3417, 2011). All participants were informed about the study, assured of anonymity and confidentiality, as well as the fact that they could withdraw at any time by making a written request. Table 1 presents the characteristics of the participants. Two hundred and thirty-three women out of the 240 who agreed to participate (96%) returned the questionnaire early postpartum. Excluding two participants whose data was one missing of the JW-DEQ version B item, 231 were analyzed (primiparas, n = 115, multiparas, n = 116). Their average age was 32 years (standard deviation [SD] = 3.98). The majority (n = 139, 60%) had graduated from university. Six out of the 231 women (2%) had a history of depression or panic disorder but were not on medication at the time of the study. Seven women had an emergency Caesarean section (3%), 15 women had a vacuum delivery (6%) and 58 women had an induced delivery (25%). The average score of version B in the present study was 53.06 (SD = 28.58). In primiparas, the average score of version B was 63.78 (SD = 27.33), while in multiparas it was 42.3 (SD = 25.75) (p < 0.001).
Results
Characteristics of Participants
Factorial Validity
The EFA (Table 2 ) revealed a four-factor structure, which is presented visually by means of a scree plot, although five factors had an eigenvalue greater than one according to the Kaiser-Guttman rule [23] . The four factors; "fear, isolation, lack of positive anticipation and riskiness" [10] detected in previous studies were similarly identified among Japanese women in the present study. The cumulative variance explained by these factors was 57.0%. The factor loadings of three items were less than 0.3: "dangerous" (item 31), "allow my body to take control" (item 26) and "safe" (item 9). These items also loaded on more than two factors such as fear, isolation and riskiness. Some of the items in the JW-DEQ version B loaded onto different factors than those in the JW-DEQ version A: "weak" (item 8), "safe" (item 9), "hopelessness" (item 20), "natural" (item 29) and "dangerous"
(item 31). The four-factor structure was found among both primipara and multipara mothers. Table 3 
Concurrent Validity
Internal Consistency
The Cronbach's α of the total JW-DEQ version B was 0.95. However, the Cronbach's α of the riskiness factor items was only 0.65 (Table 4 ).
Discussion
In the present study, the Japanese W-DEQ version B (JW-DEQ version B) was developed to assess Japanese mothers' experiences related to fear of childbirth in the postnatal period. The factorial and concurrent validity, as well as the internal consistency (reliability), were explored. The main results indicated that the Table 3 . Pearson's product correlation coefficient(r). The JW-DEQ version B has the same factor structure as version A: fear, lack of positive anticipation, isolation and riskiness [14] . In addition, both primipara and multipara groups have the same factor structure. With regard to other language versions of the W-DEQ version B, we could not find any research paper reporting the results of a factor analysis.
In previous studies, the factorial validity was rarely investigated. Wiklund et al. (2008) reported having the same four factors as the W-DEQ version B, which is consistent with this Japanese version [11] . Kukulu et al. (2016) compared four and six factor structures by means of confirmatory factor analysis, demonstrating that the six factor model is the best fit [12] . However, the six factors were originally selected by the Kaiser-Guttman rule (eigenvalue >1), which is not recommended for determining the number of factors [24] for the following reasons; First, this method is recommended for the principal component analysis (PCA) case and not for the EFA. Second, this method can lead to subjective decisions and third, it has a high tendency to overestimate the numbers [24] . Although a scree plot has a limitation in terms of its subjectivity, it is considered more suitable than the Kaiser method [25] . In addition, the data in the present study did not have six factors greater than one of the EFA eigenvalues. Thus, the four factor solution based on the scree plot method is considered valid in this study. Therefore, the present study is the first to confirm the psychometric properties of the JW-DEQ version B and find support for the factorial validity.
It is interesting that some items of the JW-DEQ version B loaded onto different factors than those of the JW-DEQ version A [14] : "weak" (item 8), "safe" (item 9), "hopelessness" (item 20), "natural" (item 29) and "dangerous" (item 31). "Weak" (item 8) and "hopelessness" (item 20) loaded onto the fear factor in version B, whereas in version A they loaded onto the isolation factor [14] . In addition, "natural birth" is described both as "a birth without any medical intervention and "birth achieved by a mother's spontaneous power in collaboration with the unborn baby", which is deemed an optimal childbirth by Japanese mothers [26] [27] . Although women might be afraid if they have to undergo a medical intervention before delivery (version A), they may interpret "natural" as achieving a successful outcome as a result of their own confidence and strength.
Two items did not obtain factor loadings of >0.3: allow my body to take control (item 26) and safe (item 9). These items may also be ambiguous in terms of interpretation. Considering that these items cross-loaded onto various factors in both version A and B [14] (Table 2) , they may not clearly explain any of the factors in either version. However, we retained them for the following reasons:
First, the sample might be inadequate because it was small and the study was conducted in only one clinic. Second, to confirm the suitability of the JW-DEQ version B as a standard measure of fear of childbirth, it should be compared with the scores of the W-DEQ version B in other countries.
Furthermore, the riskiness factor of the JW-DEQ version B comprises only three items ("child will die" [item 31], "child will be injured" [item 33] and "safe" [item 9]). A factor that does not include at least three items will have insufficient degrees of freedom for defining a latent factor [28] . Although the factor meets Costello and Osborne's criterion, it might only weakly explain riskiness because the factor loading for safe (item 9) is low (0.22) [28] .
Regarding concurrent validity, the JW-DEQ version B showed a weak correlation with the HADS anxiety subscale, which was expected ( Table 3 ). The concurrent validity was therefore confirmed. Furthermore, because the Cronbach's α value of the total 33-item scale was above 0.7, the internal consistency of the JW-DEQ version B is good. However, the Cronbach's α of the riskiness factor was lower than the acceptance criterion (0.7), which again may be because of the poor factor loading of safe (item 9).
Our study has some limitations. First, it was conducted in only one setting in Tokyo and the women enrolled were healthy. Compared with the 2010 national data [29] , the age and educational background of our sample was higher. Therefore, the findings should be interpreted with caution. The inclusion of younger women who live in other districts would be necessary to ensure greater generalizability of the results. Although our participants were relatively healthy, they included women with a broad range of ages, educational backgrounds and delivery modes. Second, the riskiness factor is assumed to be unstable because it only contains three items and item 9 (safe) had poor factor loadings. Considering that the riskiness factor was weak in both the Japanese and the English W-DEQ [10] [14] , future studies may need to reconsider the factor items. Third, confirmatory factor analysis was not conducted due to the limited sample size.
Further examination of the JW-DEQ version B among a larger population with more diverse demographic characteristics is required.
Although several limitations stated above, this is the first study which revealed the evidence regarding validity and reliability of the JW-DEQ version B. The scale would be helpful for health care providers to assess woman's birth experience properly. However, we must point out the need for some caution when using the JW-DEQ version B. First, using the total score of the 33 items or employing semi-structured modelling to form the latent variables of factors instead of using each factor scores is recommended, because the factors revealed in this study were correlated. Second, our finding that some items loaded onto different factors in versions A and B suggests that they should be regarded as totally different measures. Therefore, in contrast to some earlier studies we recommend that the scores of version A and version B should not be compared. Future studies aimed at reconsidering the items in the Swedish, English and Japanese versions in collaboration with the original Swedish and Norwegian researchers would facilitate the development of a more validated and standardized measure.
Conclusion
The findings of the present study support the initial validity and reliability of the JW-DEQ version B among Japanese mothers as a scale for measuring fear of childbirth in the postnatal period.
